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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) carriage, the ink tank carried in (b) this carriage, the light-emitting part which it is 
arranged [ light-emitting part ] out of (c) this ink tank, and generates light, and (d) — the ink jet 
printer characterized by having the light sensing portion which the reflected light from said ink 
tank is received [ light sensing portion ], and generates the output signal corresponding to the 
strength of this reflected light. 

[Claim 2] Said ink tank is an ink jet printer according to claim 1 which consists of the ingredient 
whose permeability is more than 50 [%] to the wavelength of the light generated by said light- 
emitting part, and equips the interior with an ink occlusion object. 

[Claim 3] (a) a detection means detect the amount of carriage, two or more ink tanks carried in 
(b) this carriage, and the ink which was arranged in the sensor location set to the (c) body side, 
and was held in said ink tank, and (d) — the ink jet printer characterized by to have a carriage 
migration means put each of said ink tank on said sensor location one by one. 
[Claim 4] Said detection means is an ink jet printer according to claim 3 which consists of a 
non-contact^type sensor. 

[Claim 5] Said detection means is an ink jet printer according to claim 3 which consists of the 
sensor of a contact process. 

[Claim 6] An ink jet printer given in any 1 term of claims 3-5 by which the recovery action 
location where recovery action of an ink jet head is performed, and said sensor location are 
made equal. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2005/08/10 



JP,09-314854,A [DETAILED DESCRIPTION] 



1/8 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an ink jet printer. 
[0002] 

[Description of the Prior Art] Conventionally, along with the carriage shaft arranged in a printing 
medium and parallel, to the conveyance direction of a printing medium, it is made to run carriage 
by the tooth-space motor in the direction of a right angle, and prints by the ink jet head carried 
at this carriage in an ink jet printer. 

[0003] Moreover, an ink tank is arranged by said carriage, and the ink from this ink tank passes 
along ink passage, and is breathed out towards a printing medium from the orifice formed in the 
front face of an ink jet head. Drawing 2 is the sectional view of the ink tank of the conventional 
ink jet printer, in drawing, 10 is an ink tank and this ink tank 10 is formed of lid (**) ****** in the 
body 11 of a container with the tank lid (cover) 12 equipped with atmospheric-air free passage 
hole 12a. The ink occlusion object 13 is arranged in said ink tank 10, impregnation of the ink 
which is not illustrated on this ink occlusion object 13 is carried out, and it is stored. 
[0004] Moreover, ink feed zone 1 1a for supplying the ink jet head which does not illustrate said 
ink is formed in the pars basilaris ossis occipitalis of said body 1 1 of a container, and this ink 
feed zone 11a changes from a filter 14 and packing 15 to it And the ink detection pin 16 for 
detecting the amount of the ink held in the body 1 1 of a container is arranged in two places of 
the height direction within said body 1 1 of a container. This ink detection pin 16 makes the side 
attachment wall of the body 1 1 of a container penetrate, is made to project by the method of 
inside, and is inserted in said ink occlusion object 13. In addition, 16a is the contact of the ink 
detection pin 1 6. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in said conventional ink jet printer, since it 
is necessary to make each ink tank 10 for the structure of the ink tank 10 to not only to become 
complicated, but correspond since it is necessary to make the side attachment wall of said body 
1 1 of a container penetrate, to make it project to the inner direction, and to arrange the ink 
detection pin 16, and it is necessary to arrange the ink detection pin 16, cost will become that 
much high. 

[0006] This invention can solve the trouble of said conventional ink jet printer, can simplify the 
structure of an ink tank, and aims at offering the ink jet printer which can make cost low. 
[0007] 

[Means for Solving the Problem] Therefore, in the ink jet printer of this invention, it is arranged 
out of carriage, the ink tank carried in this carriage, and this ink tank, and has the light-emitting 
part which generates light and the light sensing portion which the reflected light from said ink 
tank is received [ light sensing portion ], and generates the output signal corresponding to the 
strength of this reflected light 

[0008] In other ink jet printers of this invention, it is arranged in carriage, two or more ink tanks 
carried in this carriage, and the sensor location set to the body side, and has a detection means 
to detect the amount of the ink held in said ink tank, and a carriage migration means to put said 
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each ink tank on said sensor location one by one. 
[0009] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the 
gestalt of operation of this invention. Drawing 1 is the sectional view of the ink tank of the ink jet 
printer in the gestalt of operation of the 1st of this invention, the tank lid 12 with which 10 is an 
ink tank and this ink tank 10 was equipped with atmospheric-air free passage hole 12a in drawing 
— the body 1 1 of a container — **** — it is formed of things. The ink occlusion object 13 is 
arranged in said ink tank 10, impregnation of the ink which is not illustrated on this ink occlusion 
object 13 is carried out, and it is stored. In the gestalt of this operation, porous polyurethane 
foam is used as an ink occlusion object 13. 

[0010] Moreover, ink feed zone 11a for supplying the ink jet head which does not illustrate said 
ink is formed in the pars basilaris ossis occipitalis of said body 1 1 of a container, and this ink 
feed zone 11a changes from a filter 14 and packing 15 to it And the reflective mold 
photosensors 17 and 18 as the detection means for detecting the amount of the ink held in the 
body 11 of a container and a non-contact-type sensor make side-attachment-wall 11c counter 
two places of height H1 and H2 from bottom wall 11b, two places 11, i.e., the body of a container, 
of the height direction besides said body 1 1 of a container, and it is arranged. These each 
reflective mold photosensors 17 and 18 consist of the light emitting diode 19 as a light-emitting 
part, and the light-receiving transistor 20 as a light sensing portion, respectively. In addition, the 
distance between the body 11 of a container and each reflective mold photosensors 17 and 18 is 
set as the value from which the light-receiving sensibility of the reflected light serves as max. 
[001 1] Moreover, the body 1 1 of a container of said ink tank 10 is formed with the ingredient 
which penetrates optically the light of the wavelength of the light emitting diode 19 of said 
reflective mold photosensors 17 and 18 to some extent For example, the polypropylene of 80 [%] 
extent is suitable [ as for this better ** ] as an ingredient of said body 1 1 of a container, when 
generating the infrared light whose wavelength is 950 [nm] extent with said light emitting diode 
19 for permeability more than 50 [%] to said wavelength. In addition, said permeability can be 
adjusted by changing the amount of the pigment of ink, the thickness of side-attachment-wall 
11c, etc. 

[0012] Next, actuation of said reflective mold photosensors 17 and 18 is explained. Drawing 3 is 
the circuit diagram of the reflective mold photosensor in the gestalt of operation of the 1st of 
this invention. In this case, since the reflective mold photosensors 17 and 18 ( drawing 1 ) 
consist of the same circuit, only the reflective mold photosensor 17 is explained. As shown in 
drawing, this reflective mold photosensor 17 consists of a light emitting diode 19 and the light- 
receiving transistor 20. And resistance 71 is connected between the power source which is not 
illustrated and the cathode of said light emitting diode 19, and the anode of said light emitting 
diode 19 is grounded. Moreover, the collector [ of said light-receiving transistor 20 ] and power- 
source side of said resistance 71 is connected by resistance 72, and the emitter of the light- 
receiving transistor 20 is grounded. And between the collector of said light-receiving transistor 
20, and resistance 72 to output voltage VC It can take out now. 

[0013] Current IF determined by the electrical potential difference Vcc of said power source, 
and resistance 71 in the circuit of said configuration If light emitting diode 19 is flowed, this light 
emitting diode 19 will generate infrared light and will be irradiated by the ink occlusion object 13 
this whose infrared light is a reflective object and the reflected light will irradiate the light- 
receiving transistor 20. Consequently, this light-receiving transistor 20 is turned on, and is 
Current IC. It flows. 

[0014] In this case, it is RL about the resistance of said resistance 72. If it carries out, it is 
output voltage VC. It is expressed with the following formula. 

VC =Vcc-RL -IC, i.e., the reflected light is weak and it is Current IC. If small, it is output voltage 
VC. It becomes close to the electrical potential difference Vcc of a power source, the reflected 
light is conversely strong, and it is Current IC. If large, it is output voltage VC. It becomes low. 
[0015] Drawing 4 is drawing showing the relation of the amount of ink and the output voltage of 
reflective mold photosensor which carried out impregnation on the ink occlusion object in the 
gestalt of operation of the 1st of this invention. In addition, it is output voltage VC to an axis of 
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ordinate about the amount (henceforth "the amount of impregnation ink") m of the ink in which 
the ink occlusion object carried out impregnation to the axis of abscissa in drawing. It has taken. 
It is the output voltage VC of the reflective mold photosensor [ on drawing and as opposed to 
the amount m of impregnation ink in L1 ] 17 ( drawing 1 ). The shown line and L2 are the output 
voltage VC of the reflective mold photosensor 18 to the amount m of impregnation ink. It is the 
shown line. 

[0016] It is the output voltage VC of the reflective mold photosensors [ as opposed to / since 
the height H1 and H2 in which said reflective mold photosensors 17 and 18 are arranged as 
mentioned above differs, respectively, as it is shown in drawing / the amount m of impregnation 
ink ] 17 and 18. It differs mutually. By the way, since the body 1 1 of a container of said ink tank 
10 is formed with the ingredient which penetrates the infrared light generated by the light 
emitting diode 19 of said reflective mold photosensors 17 and 18 to some extent, a part is 
further reflected among the infrared light from light emitting diode 19 on the front face of side- 
attachment-wall 1 1c of the body 1 1 of a container, a part is absorbed by side-attachment-wall 
11c, and the remainder which penetrated side-attachment-wall 11c irradiates the ink occlusion 
object 13. 

[0017] And a part is absorbed with the ink occlusion object 13 among the infrared light which 
irradiated the ink occlusion object 13, and the remainder is reflected by the ink occlusion object 
13. Furthermore, a part is further reflected among the infrared light reflected by the ink 
occlusion object 13 on the front face of side-attachment-wall 1 1c of the body 1 1 of a container, 
a part is absorbed by side-attachment-wall 11c, and the remainder which penetrated side- 
attachment-wall 11c irradiates the light-receiving transistor 20. 

[0018] Thus, this light-receiving transistor 20 will be reflected by the infrared light reflected on 
the front face of side-attachment-wall 11c, and the ink occlusion object 13, and the infrared 
light which penetrated side-attachment-wall 11c will be received. And the light-receiving 
transistor 20 is the output voltage VC as an output signal corresponding to the strength of 
carrier beam infrared light. It is made to generate. Moreover, when said ink occlusion object 13 
changes infrared light corresponding to the amount m of impregnation ink and the reflection 
factor at the time of a carrier beam has many these amounts m of impregnation ink, a reflection 
factor is low, and a reflection factor is high when there are few amounts m of impregnation ink. 
[0019] Therefore, if there are many amounts m of impregnation ink, the infrared light which 
irradiates the light-receiving transistor 20 will decrease. Consequently, current IC It becomes 
small and is said output voltage VC. It becomes close to the electrical potential difference Vcc 
of a power source. On the other hand, if there are few amounts m of impregnation ink, the 
infrared light which irradiates the light-receiving transistor 20 will increase. Consequently, 
current IC It increases and is output voltage VC. It becomes low. 

[0020] It is the output voltage VC of each of said reflective mold photosensors 17 and 18 that 
this oil-level level h is high, and is h>=H2, and the amount m of impregnation ink is m>=m3 when 
oil-level level of the ink held in the ink tank 10 is set to h here. It is all maximum V1. It becomes. 
[0021] And if ink is consumed with printing, the oil-level level h of ink becomes H1 <=h<H2 and 
the amount m of impregnation ink becomes ml <=m<m3, it is the output voltage VC of said 
reflective mold photosensor 18. Although it becomes low, it is the output voltage VC of said 
reflective mold photosensor 17. Maximum V1 It maintains. 

[0022] Furthermore, if ink is consumed, the oil-level level h of ink becomes h<H1 and the amount 
m of impregnation ink becomes m4 <=m<m1, it is the output voltage VC of each reflective mold 
photosensors 17 and 18. ** which all becomes low. And if the amount m of impregnation ink 
becomes m2 <=m<m4, it is the output voltage VC of the reflective mold photosensor 18. 
Minimum value V2 It becomes. 

[0023] Moreover, if the amount m of impregnation ink becomes m<m2, it is the output voltage 
VC of the reflective mold photosensors 17 and 18. Each becomes the minimum value V2. By the 
way, when the ink tank 10 is removed, it is the output voltage VC of each of said reflective mold 
photosensors 17 and 18. It becomes equal to the electrical potential difference Vcc of a power 
source. Then, the 1st slice level VTH1 for detecting the existence of said ink tank 10 It sets up 
so that it may be set to V1 <VTH1 <Vcc. 
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[0024] Moreover, the 2nd slice level VTH2 for detecting that the oiHevel level h of ink becomes 
h<H1, and the ink tank 10 is in a NIYAEMPUTI condition It sets up so that it may be set to V2 
<VTH2 <V1. 

[0025] Thus, since make side-attachment-wall 11c of said body 11 of a container penetrate, it is 
made to project to the inner direction and it becomes unnecessary to arrange an ink detection 
pin in order to detect the amount of the ink held in the body 1 1 of a container of said ink tank 
10, it not only can simplify the structure of the ink tank 10, but it can make cost of an ink jet 
printer low. 

[0026] Moreover, the existence of the ink tank 10 carried in the carriage which is not illustrated 
is also detectable. In the gestalt of this operation, although the reflective mold photosensors 17 
and 18 which made one the light emitting diode 19 and the light-receiving transistor 20 are used, 
the reflective mold photosensor which used the light emitting diode 19 and the light-receiving 
transistor 20 as another object can also be used. 

[0027] Next, the gestalt of operation of the 2nd of this invention is explained. Drawing 5 is the 
important section perspective view of the ink jet printer in the gestalt of operation of the 2nd of 
this invention. In addition, the ink jet printer for color printing is explained in this case. In drawing, 
51 is printer middle covering and the carriage shaft 52 is horizontally supported in this printer 
middle covering 51. Moreover, 61 is carriage, and this carriage 61 is connected with the tooth- 
space motor which is not illustrated through a belt 53, is interlocked with a revolution of this 
tooth-space motor, and performs tooth-space actuation. That is, if said tooth-space motor is 
driven, along with said carriage shaft 52, it will be run by the direction of a right angle (the 
direction of arrow-head A) to the conveyance direction of the printing medium which carriage 61 
does not illustrate. In addition, 54 is the guide rail 54 to which it shows said carriage 61. 
[0028] One or more ink tanks 21-24 which have the same structure as the ink tank 10 ( drawing 
i ) in the gestalt of the 1st operation on said carriage 61 are carried, and the ink of each color of 
black, cyanogen, a Magenta, and yellow is held in this each ink tank 21-24. Moreover, each ink jet 
head which is not illustrated black, cyanogen, a Magenta, and for yellow is carried in the 
underside of said carriage 61, and this each ink jet head prints each color synchronizing with 
tooth-space actuation of said carriage 61. And the ink of each color of each of said ink tanks 
21-24 passes along ink passage, is sent to the orifice formed in the front face of each of said ink 
jet head, and is breathed out towards the printing medium which is made to counter with said ink 
jet head, and is conveyed from this each orifice. 

[0029] By the way, in order to detect the amount of the ink of each color held in each ink tank 
21—24- in order to detect the existence of each ink tanks 21—24 carried in said carriage 61, the 
reflective mold photosensor 31 as a detection means arid a non-contact-Hype sensor is 
arranged. This reflective mold photosensor 31 is made to correspond to the detection side of ink, 
is arranged in the body side of an ink jet printer, and is mounted in a substrate 32. In addition, 
the passive circuit elements which are not illustrated for driving the reflective mold photosensor 
31 besides said reflective mold photosensor 31 are mounted in this substrate 32. Furthermore, 
said substrate 32 is connected with the substrate for printer control which is not illustrated, and 
the control circuit of an ink jet printer is arranged by this substrate for printer control. 
[0030] In the gestalt of this operation, although only one reflective mold photosensor 31 is 
arranged, it can also be arranged in the height direction of the ink tanks 21-24. [ two or more ] 
In addition, the atmospheric-air free passage hole with which 21a-24a were formed in each ink 
tanks 21-24, and 64 are flexible cables. Next, the control circuit of the ink jet printer of said 
configuration is explained. 

[0031] Drawing 6 is control circuit drawing of the ink jet printer in the gestalt of operation of the 
2nd of this invention. CPU in which, as for 101, A/D converter 100 was built in drawing, ROM in 
which, as for 102, the program for control was built, RAM in which 103 forms the memory for 
activity area, The driver section by which 104 is controlled by the gate array (G/A) and 105 is 
controlled by said CPU101 and gate array 104, A feed motor for a tooth-space motor for 106 to 
make it running carriage 61 ( drawing 5 ) and 107 to convey the printing medium which is not 
illustrated and 108 are ink jet heads. In this case, this ink jet head 108 makes said each ink tanks 
21-24 correspond, and is arranged four pieces. 
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[0032] Next, actuation of the ink jet printer of said configuration is explained. The 1st flow chart 
which shows actuation of an ink jet printer [ in / in drawing 7 / the gestalt of operation of the 
2nd of this invention ], the 2nd flow chart which shows actuation of an ink jet printer [ in / in 
drawing 8 / the gestalt of operation of the 2nd of this invention ] t and drawing 9 are drawings 
showing relation with each location of the home position in the gestalt of operation of the 2nd of 
this invention, reflective mold photosensor, and an ink tank. 

[0033] It judges whether by the way, the 1st and 2nd decision means which said CPU101 
( drawing 6 ) does not illustrate has whether said ink tanks 21-24 are carried in carriage 61 by 
the following algorithm, and the ink tanks 21-24 which are the need under the time of initial 
actuation of an ink jet printer, and printing actuation in a NIYAEMPUTI condition based on the 
detection result of said reflective mold photosensor 31 ( drawing 5 ). 

[0034] In this case, first, in order to perform detection processing about the ink tank 24, the 
carriage migration means which said CPU101 does not illustrate moves carriage 61 from a home 
position by said 106ntooth-space motor 1 pulse, and puts the ink tank 24 on the sensor location 
in which said reflective mold photosensor 31 was arranged. Next, said 1st decision means of said 
CPU101 is the output voltage VC of A/D converter 100 to said reflective mold photosensor 31. 
It reads and is this output voltage VC. The 1st slice level VTH1 ( drawing 4 ) is compared, and — 
the ink tank 24 is not carried in carriage 61 as said 1st decision means is VC >=VTH1 — judging 
— VC <VTH1 it is — ** — it is judged that the ink tank 24 is carried in carriage 61. 
[0035] Moreover, said 2nd decision means is said output voltage VC. The 2nd slice level VTH2 It 
compares. And it judges that said 2nd decision means has the ink tank 24 in an ink full condition 
as it is VC >=VTH2, and it is judged that the ink tank 24 is that it is VC <VTH2 in a NIYAEMPUTI 
condition. 

[0036] Next, in order to perform detection processing about the ink tank 23, said carriage 
migration means moves carriage 61 further by said 106ntooth-space motor 2 pulse, and puts the 
ink tank 23 on the sensor location in which said reflective mold photosensor 31 was arranged. 
And it judges similarly whether the said 1st and 2nd decision means has whether the ink tank 23 
is carried in carriage 61, and the ink tank 23 in a NIYAEMPUTI condition. 

[0037] Furthermore, in order to perform detection processing about the ink tank 22, said carriage 
migration means moves carriage 61 further by said 106ntooth-space motor 3 pulse, and puts the 
ink tank 22 on the sensor location in which said reflective mold photosensor 31 was arranged. 
And it judges similarly whether the said 1st and 2nd decision means has whether the ink tank 22 
is carried in carriage 61, and the ink tank 22 in a NIYAEMPUTI condition. 

[0038] Next, in order to perform detection processing about the ink tank 21, said carriage- ~ -- ' 
* migration means moves carriage 61 further by said 106ntooth-space motor 4 pulse, and puts the 
ink tank 21 on the sensor location in which said reflective mold photosensor 31 was arranged. 
And it judges similarly whether the said 1st and 2nd decision means has whether the ink tank 21 
is carried in carriage 61, and the ink tank 21 in a NIYAEMPUTI condition. 

[0039] Thus, since the reflective mold photosensor 31 can be arranged in the body side of an ink 
jet printer, each ink tanks 21-24 can be put on a sensor location and detection processing about 
the amount of the ink of each ink tanks 21-24 can be performed The number of the reflective 
mold photosensors 31 can be lessened, the weight of carriage 61 can be mitigated and the pole 
of the flexible cable 64 which it not only can make the load of tooth-space actuation small, but 
connects the substrate for printer control a carriage 61 side can be lessened. Therefore, cost of 
an ink jet printer can be made low and dependability can be raised. 

[0040] In addition, in the gestalt of the 2nd operation, although the reflective mold photosensor 
31 is used as a detection means, the thing using change of the electrostatic capacity in the ink 
tanks 21-24 and the thing using a supersonic wave can also be used. Next, a flow chart is 
explained. 

Step S1 Carriage 61 is moved from a home position by 106ntooth-space motor 1 pulse. 
Step S2 Output voltage VC of A/D converter 100 to said reflective mold photosensor 31 It 
reads. 

Step S3 Output voltage VC The 1st slice level VTH1 It judges whether it is above. Output 
voltage VC The 1st slice level VTH1 When it is above, it is output voltage VC to step S4. The 
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1st slice level VTH1 When low, it progresses to step S5. 

Step S4 It judges that the ink tank 24 is not carried in carriage 61, and detection processing is 
ended. 

Step S5 Output voltage VC The 2nd slice level VTH2 It judges whether it is low. Output voltage 
VC The 2nd slice level VTH2 When low, to step S6, it is output voltage VC. The 2nd slice level 
VTH2 When it is above, it progresses to step S7. 

Step S6 It judges that the ink tank 24 is in a NIYAEMPUTI condition, and detection processing is 
ended. 

Step S7 Carriage 61 is further moved by 106ntooth-space motor 2 pulse. 

Step S8 Output voltage VC of A/D converter 100 to said reflective mold photosensor 31 It 

reads. 

Step S9 Output voltage VC The 1st slice level VTH1 It judges whether it is above. Output 
voltage VC The 1st slice level VTH1 When it is above, to step S10, it is output voltage VC. The 
1st slice level VTH1 When low, it progresses to step S11. 

Step S10 It judges that the ink tank 23 is not carried in carriage 61, and detection processing is 
ended. 

Step S11 Output voltage VC The 2nd slice level VTH2 It judges whether it is low. Output voltage 
VC The 2nd slice level VTH2 When low, to step S12, it is output voltage VC. The 2nd slice level 
VTH2 When it is above, it progresses to step S13. 

Step S12 It judges that the ink tank 23 is in a NIYAEMPUTI condition, and detection processing 
is ended. 

Step S13 Carriage 61 is further moved by 1 06ntooth-space motor 3 pulse. 

Step S14 Output voltage VC of A/D converter 100 to said reflective mold photosensor 31 It 

reads. 

Step S15 Output voltage VC The 1st slice level VTH1 It judges whether it is above. Output 
voltage VC The 1st slice level VTH1 When it is above, to step S16, it is output voltage VC. The 
1st slice level VTH1 When low, it progresses to step S17. 

Step S16 It judges that the ink tank 22 is not carried in carriage 61, and detection processing is 
ended. 

Step S17 Output voltage VC The 2nd slice level VTH2 It judges whether it is low. Output voltage 
VC The 2nd slice level VTH2 When low, to step S18, it is output voltage VC. The 2nd slice level 
VTH2 When it is above, it progresses to step S19. 

Step S18 It judges that the ink tank 22 is in a NIYAEMPUTI condition, and detection processing 
is ended: * — - 

Step S19 Carriage 61 is further moved by 106ntooth-space motor 4 pulse. 

Step S20 Output voltage VC of A/D converter 100 to said reflective mold photosensor 31 It 

reads. 

Step S21 Output voltage VC The 1st slice level VTH1 It judges whether it is above. Output 
voltage VC The 1st slice level VTH1 When it is above, to step S22, it is output voltage VC. The 
1st slice level VTH1 When low, it progresses to step S23. 

Step S22 It judges that the ink tank 21 is not carried in carriage 61, and detection processing is 
ended. 

Step S23 Output voltage VC The 2nd slice level VTH2 It judges whether it is low. Output voltage 
VC The 2nd slice level VTH2 When low, to step S24, it is output voltage VC. The 2nd slice level 
VTH2 Detection processing is ended when it is above. 

Step S24 It judges that the ink tank 21 is in a NIYAEMPUTI condition, and detection processing 
is ended. 

[0041] Next, the gestalt of operation of the 3rd of this invention is explained. Drawing 10 is the 
important section side elevation of the ink jet printer in the gestalt of operation of the 3rd of this 
invention. In drawing, 61 is carriage, and the ink tank 10 carried in this carriage 61 equips the 
interior with ink detection pin 20a of the couple as the detection means for detecting the amount 
of the ink held in this ink tank 10, and a sensor of a contact process, and is exposed to the 
exterior of the ink tank 10 by the end of this ink detection pin 20a. 

[0042] And the body side of an ink jet printer is made to counter with the end of said ink 
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detection pin 20a, the connection substrate 41 is supported free [ a splash ] and contact section 
41a of a couple is arranged in each ink detection pin 20a in this connection substrate 41, and a 
corresponding location free [ this each ink detection pin 20a and attachment and detachment ]. 
moreover, said connection substrate 41 is fixed to the end of the rotation lever 43 through an 
elastic member 42 — having — this rotation lever 43 — the — it is mostly supported free [ a 
splash ] to printer frame supporting-point section 55b focusing on central rotation supporting- 
point 43a. And a solenoid 45 and a spring 46 are connected with the other end of said rotation 
lever 43 through solenoid bond part 43b and spring bond part 43c, respectively. In addition, said 
solenoid 45 and spring 46 are fixed to printer frame fixed part 55a. 

[0043] Moreover, said spring 46 energizes the rotation lever 43 in the counter clockwise 
direction focusing on rotation supporting-point 43a, and the connection substrate 41 is usually 
separated from the ink tank 10. In addition, for printer middle covering and 52, as for a belt and 
54, a carriage shaft and 53 are [ the connecting cord to which 44 connects said each contact 
section 41a and solenoid 45 and the substrate for printer control which is not illustrated, and 
51 / a guide rail and 62 ] ink jet heads. 

[0044] In the ink jet printer of said configuration, when performing detection processing about 
the ink tank 10, the ink tank 10 carried in carriage 61 is put on the connection substrate 41 and 
the sensor location which counters. Next, in this condition, if it energizes to a solenoid 45, this 
solenoid 45 will resist the energization force of a spring 46, will rotate the rotation lever 43 
clockwise, and will connect the end of each contact section 41a and ink detection pin 20a. 
[0045] Consequently, the amount of ink is detectable by measuring the resistance between each 
ink detection pin 20a which change corresponding to the amount of the ink held in the ink tank 
10. In addition, since resistance becomes infinity when the ink tank 10 is not carried in carriage 
61, it can also judge whether the ink tank 10 is carried in carriage 61. 

[0046] Although the case where only one ink tank 10 was carried in carriage 61 was explained in 
the gestalt of this operation Like the gestalt of the 2nd operation, also when two or more ink 
tanks 21-24 ( drawing 5 ) are carried in carriage 61 Detection processing can be performed 
about each ink tanks 21-24 by arranging the connection substrate 41 in the body side of an ink 
jet printer, and putting each ink tanks 21-24 on a sensor location one by one. 
[0047] In this case, the number of the connection substrates 41 can be lessened, the weight of 
carriage 61 can be mitigated and the pole of the flexible cable 64 which it not only can make the 
load of tooth-space actuation small, but connects the substrate for printer control a carriage 61 
side can be lessened. Therefore, cost of an ink jet printer can be made low and dependability can 
be raised. " 

[0048] Next, the gestalt of operation of the 4th of this invention is explained. Drawing 1 1 is the 
important section top view of the ink jet printer in the gestalt of operation of the 4th of this 
invention. In addition, about what has the same structure as the gestalt of the 2nd operation, the 
explanation is omitted by giving the same sign. In this case, the underside of carriage 61 is made 
to correspond with each ink tanks 21-24, and the ink jet heads 62-65 for each colors are 
arranged in it. 

[0049] And the recovery action location set to the body side of an ink jet printer is made to 
counter with the ink jet heads 62-65, the vacuum cap 56 is arranged in it, and it is made open 
for free passage through the change-over valve which this vacuum cap 56 and the source of a 
vacuum which is not illustrated do not illustrate. Therefore, while preventing ink plugging in the 
orifice with low operating frequency which is not illustrated etc. by putting periodically said each 
ink jet heads 62-65 on said recovery action location, and performing recovery action by vacuum 
attraction, the poor regurgitation of the ink from an orifice can be recovered. 
[0050] Moreover, in case an ink jet printer is started, by manual actuation, the ink jet heads 62- 
65 can be put on said recovery action location, and recovery action can also be performed. By 
the way, the amount of the ink of each color which the reflective mold photosensor 31 as a 
detection means and a non-contact-type sensor was arranged in the sensor location by the side 
of the body of an ink jet printer, and could detect the existence of each ink tanks 21-24 with 
this reflective mold photosensor 31, and was held in each ink tank 21-24 is also detectable. 
[0051] Therefore, detection processing about each ink tanks 21-24 can be simultaneously 
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performed during recovery action by making equal said recovery action location and sensor 
location. Consequently, detection processing about each ink tank can be performed, without 
dropping a printing throughput during the usual printing actuation, while being able to shorten the 
transition time of an ink jet printer. 

[0052] In addition, in the gestalt of this operation, although the non-contact-type reflective mold 
photosensor 31 is arranged in a sensor location, a connection substrate 41 ( drawing 10 ) like the 
gestalt of the 3rd operation can also be arranged. In addition, this invention is not limited to the 
gestalt of said operation, and it is possible to make it deform variously based on the meaning of 
this invention, and it does not eliminate these from the range of this invention. 
[0053] 

[Effect of the Invention] As explained to the detail above, according to this invention, in an ink 
jet printer, it is arranged out of carriage, the ink tank carried in this carriage, and this ink tank, 
and has the light-emitting part which generates light, and the light sensing portion which the 
reflected light from said ink tank is received [ light sensing portion ], and generates the output 
signal corresponding to the strength of this reflected light. 

[0054] In this case, since it becomes unnecessary to arrange an ink detection pin in an ink tank, 
it not only can simplify the structure of an ink tank, but it can make cost low. Moreover, the 
existence of the ink tank carried in carriage is also detectable. In other ink jet printers of this 
invention, it is arranged in carriage, two or more ink tanks carried in this carriage, and the sensor 
location set to the body side, and has a detection means to detect the amount of the ink held in 
said ink tank, and a carriage migration means to put said each ink tank on said sensor location 
one by one. 

[0055] In this case, since each ink tank can be put on a sensor location and detection processing 
about an ink tank can be performed, the number of detection means can be lessened, the weight 
of carriage can be mitigated and the pole of the flexible cable which it not only can make the 
load of tooth-space actuation small, but connects carriage and the substrate for printer control 
can be lessened. Therefore, cost of an ink jet printer can be made low and dependability can be 
raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the ink tank of the ink jet printer in the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] It is the sectional view of the ink tank of the conventional ink jet printer. 

[Drawing 3] It is the circuit diagram of the reflective mold photosensor in the gestalt of operation 

of the 1 st of this invention. 

[Drawing 4] It is drawing showing the relation of the amount of ink and the output voltage of 
reflective mold photosensor which carried out impregnation on the ink occlusion object in the 
gestalt of operation of the 1st of this invention. 

[Drawing 5] It is the important section perspective view of the ink jet printer in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 6] It is control circuit drawing of the ink jet printer in the gestalt of operation of the 
2nd of this invention. 

[Drawing 7] It is the 1st flow chart which shows actuation of the ink jet printer in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 8] It is the 2nd flow chart which shows actuation of the ink jet printer in the gestalt of 
operation of the 2nd of this invention. 

[Drawing 9] It is drawing showing relation with each location of the home position in the gestalt 
of operation of the 2nd of this invention, reflective mold photosensor, and an ink tank. 
[Drawing 10] It is the important section side elevation of the ink jet printer in the gestalt of 
operation of the 3rd of this invention. 

[Drawing 11] It is the important section top view of the ink jet printer in the gestalt. of operation 

of the 4th of this invention. 

[Description of Notations] 

10, 21-24 Ink tank 

13 Ink Occlusion Object 

17, 18, 31 Reflective mold photosensor 

1 9 Light Emitting Diode 

20 Light-receiving Transistor 
20a Ink detection pin 

61 Carriage 
62,108 Inkjet head 
VC Output voltage 
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le^A-'J 7^6 lOTStCJi, ^7-y^. y7V, 

K*^S»Six. K4^f y h^-y KI4. tulE^-^ 

•3. -eLT. huIE^-^ y??y? 2 i-.2 4^&^ 

^^ti, -f^SEKSrilO. 1OTE#-f y'x -y h^>y 

[0029] tZ*>X\ mfie^f 'J -y 1 (C^a$ix 

4fc. #-f y??y J 72 l~24F«3WR^$iX7t#fe«0 

fc. ?H»BWtfD-fe>~«M: LT<DKMSl7* b*yV3 1 
**ER$it&. SUSatffi7*h"feX^3 Hi. 
^ttJStc^JSS^-ti-T'f yfiss. -y hr»J ^^o*f*Wfc: 
ffiiS^ti. W&3 2\Z.$lgi%i\Z>. *ts. SiXfi[3 2(C 

•te 3 1 SrlEfflrf l> fcftiOEI* L^ri ^mKSVA^e 
Six*. USES«3 2ttEBK5L ! Srv^r'J^IBI 

x -y h7'J >^<9M«l!IR«VH$il« . 
[0030] *3«6tf5»JBfc:*Jt»Tli, * h-fe 

2 4 0KS*-|^fc:iakffliE»"*-*ikfcT#i. Jflr*J. 
2 1 a-24 aJi«--f >^ * 2 1 — 2 4 
^^ilji?L. 6 4ti7^>'7*;U^— 7)VX'h&. ft. 
HUlE^fiJcO'f >^ 5/'i -y hT'J >^0$fl§|l|HlK^O 

[0031] m6itt8>w<7>m2c?>mM(7MmizMfz 
■i y?yx -y b7Vyf<7)®M®8&®T~h&. miz&\,^ 
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X , 10 1 liA/D a >A- ? 1 0 0 WpmZtit: C P 
LL 1 0 2lifflfflm7'v7yJ*tfftmZixtzROM. l 

0 3ii:^axDTffl> ; e , J$rJgfig.-r*RAM. 10 4(4 

y- hri/^f ( g/a ) , i o 5 {ifiuiec puioia 

tfy-hTW 1 0 4CJ:^T$W$m.K5^^'g|5, 

1 0 6(4*A-y -y^6 1 (0 5) Sr;fcfr3-£*fctf>*>;* 
^-v**-** 1 0 7(4B*L&VM$^&#£JKiMi-6 
7t^7 -f-K^-*. 1 OSi^^y'i^ h'S-y H 
T'£>.g>. ^<7)^. f£-f y^i/'x y h^y H 1 0 8(4, 

C 0 0 3 2 ] itrTieilifiJctfM >y hr u y? 

cvmmz^ ^xtmi-& . n 7 (4#%<!B<7>jf§ 2 cousin 

ff^(Cfc(t^-f i?x y bT'J ^^<7DU)^Sr^-r^ 1 
coy u-^-v- h „ E!81i*fMBtf>JIS 2 comM<DBmz 
tetfhJ y? : J* >y hr'J>-^C0t!j^Sr^-r^2^7n 
— f-v-K Ill9(44^jcom2c^||M^SI(^(t«. 
*-A^y^ 3 •ytmm? * h-tyy-RT/J yy ?y 
9 0#{5B t CDffli& trvk-t fflTh h . 
[0033] mif2CPU 1 0 1 <H6 ) ^IH^L&^Jg 
l . JS 2 JBr^Sti. ^y?y'x7h7yyw_ 
^ J p^i!)#Btai>'EP^ : K)^'tc7) 1 ^^i:#(c. msmSA 
i7tbtyt3 1 (H5) Otaj^Cl^^T, & 
<7)TlV-dVXJ±\,z&~>xmi<i 2 

l*3»*fcSft.TV**j&»ir-5j&\ SIM 
^ >^ 2 1 — 2 4 ^^x>r-r a «JBWc***»4f a *» 

[00 34] Z\com&. t-f. 4 >-7?>7 2 4(,Z-o^ 

x^mtanm^ndtMz^ mriecpu 1 o ioh^l 

3rvv3f >J -y ^Kj¥S(4. IuIEX^— 10 6 
COnl 'VVX-fttitf** V -y=J6 1 Ad^S/ 3 y 

frk&m-mt. mv&Mm?* h-fev-9-3 it/waul 
tz-ts-v&w.izj y?-?y? 24*w.< . mz. miiec 
p u i o i nmzm i ^jnf^ewi. a/d ^ yA-^ 
i o o frt>msM.mmy * 1 oaj^j^;av c 

i hi ( H4 ) f: * itnw* . * lt. itreas 1 <tfpj»r# 

V c fcV IB1 

t-£>& t . ^y^^y^24^^ y y ^'6 i m$ 

V c <V TH1 

i: . Jy7?>7 2 4 * 'J -y 1 (ciSKS 

[ 0 0 3 5 ] ifc. mflE^2^M^5(4. luietU^m 
EEV C tm2C0X74 *w<;UV IH2 fcfcJt*-*-*. * 

V c ^V IH2 

T'#> h t . Ay9S>yp24-h<-{y9y ;P«JBt=*> & £ 



v c <v IH2 

T-£>& 4y?*y ? 24 tf-^yyy * #mtzt> 

[00 36]<^(C. -f y??y? 2 3tc-ouT^aj^ 
*i£4f a £*>(::. WE^U v£*SHit¥«lis tuia^^ 
-J^^:— ^ 106<On 2VNVU^/i(t^-v U -y 1 ?r 

mz&mz it. «nER«S7 * h * ^ 3 1 **srs ti 

tz*Ly*r®mz4y?*>y9 23*W.<. fit, H1i 
(c. mrtemi. ^2^¥iJ|Sr^F5(4. -f^^^>^2 3^ 

=f a- y -y x 6 1 izmmztix^z 5 *\ ai/w 

[0037] -i yf-pyfi 2i>z-o^x^& 
mmzftotziibte. luie^^ y «y luie^. 

^— X^-? 1 0 6c7)n 3>'NVL'X^-3t'(t^-+ 'J 7y'6 1 
£ JStc^M $ ^ . Buia^StM 7 * h -fe >if 3 1 ^ffiiS $ 
iX/c-b^fiatC^ >-^^>"^2 25rS<. LT. I§J 
«(Cs ««BJ»1, m2 0¥'JBi^(4. 4y??y? 2 2 

a**-* y y ^6 1 fc»a$fiTir»**»^e*»» sum y 
9?y?2 2tf-^-3iyy'7'jttmz$>&frt'dfrZm 

[0038] mz K 4 y? ? y? 2 l teo^-c^&fcbM 
a^5fc»tc, tyie^f-r 'J yS^9tt¥H(i. huIS^ 
-X^E— ^ 1 0 60n4^;WMIt d f+ V y : J6 1 2r 

^•te>-9-{2S(c:-<>'^^V^2 1 S:S< <> fit, 

fc, Miem i , m2covmmm. ^>?^y?2i# 
^ -v y >y ^' 6 1 t,zmffl,ztix ^* a *\ 

[0039] zcoXoiz. j ypiSxvbyyyfco^ 
^2 i—24^-fe>->f{asta$ s #^>^^>-^2i 

— 2 4<^)-f ^^c^S^-PViTco^iai^ISrffa ZtWX' 

£&cox\ mmy* h-tyy-3 lcomz&tcK't&z 

■y^'6 mtry y*%mmmwib im%sthy 
tztfi^x. -i y7i;*-yhy'vyi?co3xh&{&< u 

[00401 ^*5, Sg2OHtfi<0^tCfcV^Tt4s 

^y?^y?2i-24 (c±3(tswi>m^flo3e-ft$-jfijffl 

|>. mz. ^D-^-v-h^-Ot^Tl^-ri.. 

Xr -y7*S 1 ^^-^^-^ 1 0 6«0n l^C^^f 

Ay- yy'S 2 A/Doyj*-? 1 0 0*^|tfieR|^ 
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IH i vxtx'h&frk'ofrzwm-z. tb^imEv c kw, 

4£. tfi^EEVc ^1^7^X^M IH1 i9 
^y^^>-^2 4^-v'J-y^6 1Hif 

h h *§itr«ix f -y r S 7 tit t* . 

Xf 77S7 X^<— Xt- ^ 1 0 6<^n 2Wl>X.-ftti 
l7*-v U y ^'6 1 £3gK#K> 

Xf77'S8 A/D3>A-n 00*^BUtEKItM 

lOtd. a*«EEV c *<Hlc7)X7^X^;WV IH1 J; 

W^Hi^-y^Sl ltjltr. 

Xf7 7Sl 0 ^^^y;2 3^+'j7i/'6 HC 

xf7 7sn tfc7jtUEv c imw^Axis^iv 
v IH2 J:9fiu*»£3fr*$l»r*-*. i±17jmffiv c «W 
2<v*yJ xi>'<.ji>v TH2 i0ffiv^(i^f7TSi 
2K. ti!7JSEEV c *^2^5-f Xl^^V IH2 J^l± 
T'fc&ifllrti;*^ 7 7S13 fcjfctr. 
XT77S12 ^(^^^23^1^77^ 

7 7S13 ^-^-^106<On3^;^ 
tzlf* v V v : J6 1 £36fc»ttSHi:*. 
Af77S14 A/Day^'-^ 1 0 O^BUlB^f 

i7t h^>-^3 i*>atfj«Ev c *mx&h. 

Xf77S15 H!^UEV C #tSKl<?XX?'f AK;l/ 
V THI VlkX'h*fri£ofr*mrth. J±17J^EEV C 
S10A7^X1/ ^)l> V, H i &±T'£> & A r y 7 
S16t^ tU7J^J3EV c ^1^7^XK^V IH1 
i ^1^1^X778 1 7£jttf. 

xf77Si6 ^y;^y?2 2^t'j7y6ic 

AT77S17 tB7J^EV c A<SI2<7)X7'fAK^ 
V IH2 iDttv^k'^^SrfdlBf^-*. ai7jmEV c #31 
2WX7^l'^v I | l! J: Oft^%pfJXf 77S l 
i±57J®EV c ^'Sg2^)A7-f XWV !12 J,Xh 
T'^^ii-^tiX^-yrS 1 9fcittf. 
XT77S18 >f y?;y;22*^xy7t -(« 



Af77S19 X^-Xt-^ 1 0 6<0n 

*ftt* f'J7y'6l5; $ * *> . 

AT77S2 0 A/D3W<-^ 1 o oa^Butesit 

* h -b >1f 3 1 coai^mJEVc SrR*]R6 . 
XT77S2 1 &j3n,K V c #JjS 1^7^ 

v TH1 ja±-r-*&*»ifa*»*«isr'*-&. i±!*mEv c # 

^1<7)X7^XI'^1'V IH1 m±t'S)-5»Ji^{^x-y7- 
S22t, !±17J^EV C tfWilcr,*?^ Xl/^V ni 
J; Dfiv^iAf77"S 2 3Kittf. 
7,f7 7S2 2 <iy??y?2 l«t'j7y'6 1 £ 

XT77S2 3 tB7J«EVc Ifinznxj'i X\s*fr 
V IH2 J: Offiv^^a^S-JpJBr*"*. !±5^mfiEV c tfR 
2^7-fXl/W I12 «t 0ffiV^^-{±Af"y7*S 2 

4tc aiTjmEVc *^2^7^^v IH2 a± 

xf77S24 ^y^^y^2i*^txy7f-(« 

[ 0 0 4 1 ] *^co^3 0^M^)me(cov^T 
tm-th .1110 {i*HBj£7)IS 3 <0*tt<^S8t=*J(t * 

t. 6 1 li*-r >J -y iSX'h 0 . ■* 'J 7y'6 1 Kjf3$ 
£ix*:-<f >7?>7 1 Oil f£-f OKJR£ 

0 a*l*3«tc«i, l^-f >-i7^aie>2 0 aO-agtfW 

[ 0 0 4 2 ] * LX . -f i^'x >y h7*U y 
t s mrie-f >^«ll±!f>'2 0a<7)-Si:^l*]$-ti:T. & 
8HHR4 1 3WB»effitc3d«S^ mS%SI«[4 1^*3 
lt&#-f >'^^ttltr>'2 0ai:Ml5-r'5»ffiSt3. »*>f 

y^mta^y 2 0 a fc«Ke£te-»os«ffi4 1 a^ 

mriag^a«[4 Hi. 5)ittSl5W4 2 

j^itiiiii/A'-4 3«o-ffl:i^§^> lanftw-c 

-4 311 -e^{5{5'+5'i<^IfiIl!J^4 3a?:^i:4Ct 
^$ix&. LT. UE0»W'<-4 3<0flS«Kli. 

yi/y-^ K4 5aix^7*u>'^4 6*^ zti^tivu; 

A 3 bS.^7-'J y^JS-&»4 3 c ^5>LT 

4 611 7'J^7l'-Ae^S5 5 a^U^ftS. 
[0 04 3] ^/c. mi!SxrUy^4 6(i:. ®»3j54 
3 a^4"C^tTElijjWN'-4 3 SrRB#ft[sl OXfolZft 
a«ti. SE«HI«4 1«^ Ofrhm 

ztiz. 4 4imsZ&tmi.B4 i aai/v^y'f 

H4 5 tKL^^'J Sr»JK-ta» 
iggrj-h\ 5 HiT-'J^^S h';^yN'-. 5 2«^-vU 
7yyt7h, 5 3ii^/Ub. 5 4ii^KW;k 6 
2liW y? «x h^v FT** . 

C0 044 3 y? : J*v h7vy^izn^ 
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x. -i i o^^x^mmm^rro^. 

v v : J6 1 tztmziit:<t i omzmm 

K4 5{i*7°'Jxy4 60tt#7teSiLT. EI»W<- 
4 3£B»tEI9fc:EHBi$-li\ S-tffli&M laM x?t£ 

ajt>'2 0a^>-JBi:*«fa-r*. 

[0045] **>tt£L 4 x?*x? 1 OfcJRSSflfc 

-$-&ZbWX"&&. 3rt3, -{ 1 Oj&Mf* D >y 

y'6 1 CfifttSfLTv^v^i: &M#'*iPJb*te£: 

[0046] ^SttttonHBCttwrtt. -f x^x? 1 
-y x6 1 £ 1 ffl*fJ-HStt3*iTV***&fc:o 

y^^y?21-24 (05 ) Srdf-r'J yx"6 1 fclifSB 
L/c^ t . ^f^y'x7N 7*'J x^O^ttfflteigi^S 
«4l£I£lSU #-f >??>7 2 l~24£J8#-fex 

tfilcK^ttioT. y;^y?2i- 24 

[0047] glif4 1 £>»£2J?$r< "T& 

CI k#T'£ , ^-r 'J -y x*6 1 tf>fia£r««U 

U 7x6 1 «k7 'J ^(MWJB^fc £ SBBW"* 7 x* 
is ~f)\> 7- 7VU 6 4 <~? Z> Z ttfX'% h . 

L^-jT. ^y^yx7hr'j^<?)3xh^< 

[ 0 0 4 S ] tfjfc. *?£BJtf0^4<7)||jitO^tro^T 
i#«?J§-r&. HI l{i*^<7)^4<^^)!iO^(c*3ttl) 

x? xx -y h7'j >^(®aifiirS)i». m 
2v>mMv>mmtmtffi]kZG-t&i>0>tz^xiz. m 

^+'J7 x'6 l oTffit:^ y?^y?2i- 

2 4t^$-^T#feffltO-f y?y'i -y h^y K6 2- 
6 5**Kf££ft&. 

[0049] -f-LT. ^y?y'x7h7'J VtVfcVm 
fc^SflfcEJfiUWWttBKs ^f^yx7K7K6 
2 — 6 5 ittfrS-tir-C/^ x-jU^-y >y 7*5 6#ffiiS$ 
*U K^a.— A^f-v -y7*5 6£:ia^L3:V'>*2£iSli:#* 
m^L%^V)WiftmZjtLX&MZ-£t>ti&. Ltzifi-o 
X , Btife#-< x^ xx 7^7^62-65 S-^RSWtC 

?Zbl,z£~>X. gfflil^l^ISL^U^'J^^ 

**»4>tfW v?(T>mtt%*m%%^:l,Zb1fX*%h. 
[00 50] ijfc, -f x7xx -y h7*'J X?£;£*>±ff 
SflRfc:. 7-x7;W:J:-5T'(>?yi7 h'v-y K 

6 2-6 5 *«rEisia»^Mfc:a# „ mma^^ff a 



#m<r)*y?<mizimix^fSLt lx<?>. t^imm 

ti. imftiM7* h*>V3 llzX-iX. %4V7?v 
x?:?x7 2 l~2 4l*I(;JR^$ix^fe<7)-f x7<7)ft 

[oo5i] l^t, uriBiaiMiM^iaafc-fe^ffi 

9?V72 1 — 24t=OV^TW«iaj«yaSrBi«^di 
t *«T# & . -f >y xx y h7 y x^ct)A± 

#fm*M< -thZb rfX* ZbbUz, MfUcoW^mif 

xy ^ iz-^i ^x^mmmi ft ozb h . 

[0052] 5rfc. *Hifctf>JB!Bfc:*Jirvn;L t^ft 

iz%->x^& $k m 3 eamnmnm £ o wzmwMA 

1 (Hi 0 ) SrSSft^-«ifct>T#&. *^BJ{i 
m=»-?v^T»^383g«-fr*i b if^mX'h 0 . CfLA> 
[0053] 

^y^yx7h7'jy^ti5UTI±, ^'J7y 
k , i^t'j7 xfciftU^n^-f >??V?b. v 
??y?MzM£2ti. yt*¥k$L%^&mMb. HiilS 

[0054] cict)^. -o^^y^mz-o^^am 
>*m^&<$mtfZi:<%z>cr>x\ 4 yff^fcoffiik 

Zffimitt&Z btfX'% ZtH?X'*< . r3*h£ffi<-f 
i k sfidT # § . 4 . * -v U >y ate #*$ ;h>fc x 7 

x^xx -y h7°Ux^tci3^-C(i. ^r-vU-vxi:, 1^ 
^ U >y x^#ga$iX7t1tStO>f >77>7b. *ikMlZ 

mmztitc-tyy-tiLWizmzzti. mrie-f x^^x^t 

JRSSixfe-f x^^»^«Hi-r*«ai#ai:s mile-fey 
■9-{2Sl=:Huie=&-f V? 9 xy SrJIi^S < ^r-v U -y x#® 

[0 0 5 5] i^^-. #-f^^^^H2X^flIK 
-f >7?>?t,z^\,^X&tkiii%m$:fioZbtfT 
Zh<r>X\ m&^&<vmZ'J'-Ki:<-i-&Zb&X%. 
V -yxiOSaSr^L, ^^-^BM^<^flffiSr/J\S<-t 

ffla^i: esac?-* 7 x^-xy^7--y/^«e^sr^ 
<-Tl>c:t* i T-#4. L^-oT. Wx^xx-yhry 

x^<7)rJ7.h^fft< Ls fifI1x^l^±$-frl)C:i:^T-# 
[EI 1 3 1 <^HitO»JBk:*J»t4 -f >^xx 
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[15] *ftwnm2<z>m^wmiztiftb'( >? is* 

•y h3y°U y?<y)tHt£^ll2^:7u-^-hT-£> 



[09 3 *«BH^)«2tf!)SQfe<0JBJBfc:*j»t**-A#«; 
[0103 3omaflflB(c*Jfi«4 

[0113 *?&%<om4e>nM<oi&mz&v&4 >?v 

x -y h^y ^^^SgBTffiST'S)^. 

[«F-toijiHfl3 

10,2 1~24 /<y??>7 

17, 18. 3 1 -^WM:7* 
1. 9 sj"- H 

2 0 ^h?^** 
20 a -O^ttifV 
6 1 **y«y>? 

6 2. 1 08 -< «y h's-y K 

v c aj^ms 
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